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1.0 INTRODUCTION

1.1 Background

This Environmental Analysis (EA) analyzes 197 parcels nominated for the September 2018t@empet

Oil and Gas Lease Sale that are under the administration of the Pecos Distdctes to verify

conformance with the approved land use plan, disclose environmental impacts from leasing these parcels,
if needed develop alternatives to the Progo&etion for analysis, if applicable provide the rationale for
deferring or dropping parcels from a lease sale and provide rationale for attaching lease stipulations to
specific parcels.

During the land use planning process the Bureau of Land Managéhémt decides which public lands

and minerals are open for leasing and under what terms and conditions. In accord with Resource
Management Plans, lands can be deemed open to leasing under standard terms and conditions, closed to
leasing, or open under spalcoperating constraints identified as lease stipulations at the lease

stage.Lease stipulations are used to mitigate potential impacts to resources. Any surface management of
non-BLM administered land overlaying federal minerals is determined by the iBlddnsultation with

the appropriate surface management agency or the private surface owner.

The Mineral Leasing Act of 1920MLA), as amende30 U.S.C. 181 et seqdnd the Federal Onshore

Oil and Gas Leasing Reform Act of 19G#OOGLRA),require tle BLM New Mexico State Office

(NMSO) toconduct quarterly, competitive lease sales to offer available oil and gas lease parcels in New
Mexico, Oklahoma, Texas, and Kansas. Parcels are nominated for leyasirggnbers of the public,

typically industry repreentativesNominated parcels are then compiled and undergo a process of
evaluationto determine if the lands are eligible for leasing

In the process of preparing a lease sale the NMSO sends a draft nominated parcel list to any BLM field
offices in whith parcels are locatedield office staff then review the legal descriptions of the parcels to
determine if they are in areas open to leasing, if new information has become available which might
change any analysis conducted during the planning proteggropriate consultations have been
conducted, what appropriate stipulations should be included, and if there are special resource conditions
of which potential bidders should be made aware.

Once the draft parcel review is completed and returned a0, a list of nominated lease parcels

with specific, applicable stipulations is made available through the Notice of Competitive Lease Sale
(NCLS). The NCLS, which lists lease parcels to be offered at auction, is published by the BLM NMSO
and must be phalished 90 days prior to the lease sale

On rare occasions, additional information obtained after the publication of the NCLS may result in
deferral of certain parcels prior to the lease sale.



1.2 Purposeand Need

The purpose of this action is for the HILNM to consider opportunities for private individuals or

companies to explore for and develop oil and gas resources on public lands through a competitive leasing
process. The need of t he action i s Mlas asantehdeds h e d
to promote the development of oil and gas on the public donfdia.MLA also establishes that deposits

of oil and gas owned by the United States are subject to disposition in the form and manner provided by
the MLA under the rules and regulat®oprescribed by the Secretary of the Interior, where consistent with
the (FLPMA), the National Environmental Policy Act (NEPA) of 1969, as amended (Public -8@; 91

42 USC 4321 iet seq.), and other applicable laws, regulations, and policies.

1.3 Decisionto be Made

Following the completion of the NEPA process the BLM would determine whether or not to lease the
nominated parcels and, if so, under what terms and conditiorder to make an informed decision,
the BLM is using this EA to identify the emenmental impacts of the proposed action and its
alternatives. This EA analyzes three alternatives. The first alternative analyzeBispbsedthe

second iAlternative B followed by the No Action Alternative.

1.4 Conformancewith BLM Land Use Plans, other Statutes, Regulations and Plans

It is the policy of the BLM as derived from various laws, including the (Mio#l the Federal Land

Policy and Management Act of 1976 (FLPMA), as amended, to make mineral resources available for
disposal and to manader multiple resources which include the development of mineral resources to
meet national, regional, and local needs.

Additionally, The DOGLRA states lease sales shall be held for each State where eligible lands are
available at least quarterly and radrequently if the Secretary of the Interior determines such sales are
necessary.

The FLPMA requires the BLM to develop Land Use Plans or Resource Management Plans (RMPs).
Under FLPMA the BLM must manage for multiple use of these public lands anddhieins resources

in a combination that will best meet the present and future needs of the public. Festapditands

where the mineral estate is an interest owned by the U.S., the BLM has no authority over use of the
surface by the surface owner; haweg the BLM is required to declare how the federal mineral estate will
be managed in the RMP, including identification of all appropriate lease stipulations (43 CFR 3101.1 and
43 CFR 1601.¢(b); BLM ManualHandbook 1601.09 and 1624.

Pursuant to 40 Gie of Federal Regulations (CFR) 1508.28 and 1502.21, this EA is tiered to and
incorporates by reference the information and analysis contained in the current RMPs and RMP
Amendmerg (RMPAs)and their Final Environmental Impact Statements. Specifically pitiposed
actions aligns with the following BLM Land Use Plans:

Carlsbad RMP/Environmental Impact Statement (EIS) 1986

Under the Fluid Minerals Management Section of the Planning and Management Decisions
approximately 3,907,700 acres were determinecdttogen to leasing and development. Approximately
77,700 acres were designated open to leasing, with a No Surface Occ(h@a@ggtipulationattached

to new leases. Approximately 110,700 acreseglosed to leasing to protect special resources or to
suppat other public used’he 1997 Carlsbad RMPA amended all oil and gas decisions made in the RMP.

Carlsbad RMP Amendment/EIS 1997
The decision section of this RMPstates public lands will remain open and available for mineral
exploration and developmentless withdrawal or other administrative action is necessary to protect

by



other resource values. They also are ensuring development in which national and local needs are met,
environmentally sound exploration, extraction, and reclamation practices arénubeésiplan,

2,456,715are open to leasing under standard term and conditions, 252,630 acres will have special
stipulations, and 11,680 acres were withdrawn from leasing. Of the total acreage with special stipulations,
45,197 will be under NSO and 98@ras will have seasonal stiations attached to them.

Roswell RMP/EIS 1997

I n this plan, approximately 9,316,200 acres wil/ I
standard terms and conditions. The plan designates 398,089 areas closaago3&#d1 open to

leasing with NSO, while it designates 1,320 open to leasing with Controlled Surface Use (CSUs).

Pecos District Office Special Status Species RMPA/EIS 2008 (PDO SSS RMPA)

This 2008 plan shows 319, 977(pqa &).rTeeBLMvall cédntihneltee ased F
require oil and gas lessees to conduct operations in a manner that will

minimize adverse impacts to resources, land uses, and other users. To that end, the BLM wiill

continue to apply reasonable mitigating measures tulahd gas activities (pg. 7).

Carlsbad RMP/EIS Revision €eordOf DecisionAnticipated ~August 2019)
The Carlsbad RMP is currently undergoing a revision with a draft EIS anticipated in late 2018.

Additional Regulations
Purchasers of oil and gas lesisge required to comply with all applicable federal, state, and local laws
and regulations, including obtaining all necessary permits required should lease development occur.

1.5 Scoping and Public Involvement

1.5.1 Internal Scoping

Internal Scping began on April 20, 2018 when resource specialists had an Interdisciplinary (ID) Team
Meeting in Carlsbad and Roswell Field Offices to discuss details on the project. Subsequent meetings
with resource specialist helped refine issues with the propasied as they arose.

1.5.2 External Scoping

The Pecos District Office (PDO) received the September 2018 lease sale parcel list on April 2nd, 2018.
The list of parcels were subsequently posted online for am@ek public scoping period beginning on

April 9, 2018. During the public scoping period, the BLM received approximately 1,200 form letters from
the public, as well as a letter from Wild Earth Guardians. Issues raised included potential impacts to the
Carlsbad Cavern National Parks area and asso@abedirface geology, impacts to air quality, potential
environmental risks of fracking, and potential increased hazards (spills and fire) from oil and gas leasing
operations.These issues are discussed further below.

1.5.2Issues ldentified

Using the iput received from internal and extersabpinga list of issues were developed with the
guidelines set forth in section 8.3.3 of the 2008 BLM NEPA Handbook. The key issues identified through
the scoping process and the analysis of this EA are summariZadblies 1.1. and 1.2. below.

Issues identified for detailed analysis are presented below in Table 1.1.



Table 1.1. Issues ldentified for Detailed Analysis

Issue Issue Statement Impact Indicator
Issue 1 \What are the potential impacts to Visual Resource VRM Class and Quality of
Management (VRM) Contrast

Issue 2 \what are the potential impacts to the integrity of the ca  Location of parcels with regard to

and karst systems? cave/karst features
Issue 3 f  What are the potential impacts of oil and gas  Air quality indices;
leasing to air quality within the PDO Planning
Area?

T What are the potential impacts of oil and gas  greenhouse gas (GHG) emission
leasing to GHGs and Climate Change within the rates; proximity of lease parcels to
PDO Planning Area? CBCNP

1 What are the impacts of oil and gas leasing to
AQRVs (visibility and deposition) at the Cartab  ajr Quality Related Values
Caverns National Park?

Issue  What are the potential impacts to water, to include Amount of water used; location of
4 potential impacts on water quality asetated to public ~ parcels in regard to water sources used
health and safety? by humans

Issues evaluated and not discussed in further detail in this EA are described below in Table 1.2.

Table 1.2ssues noincludedin Further Detailn the Environmental Assessment

Issue Issue Statement Rationale for Not Further Discussing in Detail in the EA*
ELM- What are the potential Endangered Species Act Secti7 Consultation StipulatioW(O- ESA-7) is
1 impacts to threatened and applied across all lease parcels. This stipulation states that the lease ar

. . now or hereafter contain plants, animals, or their habitats determined to
_endangered Spec'es_hab'tatf threatened, endangst, or other special status species. BLM will not

in areas related to Oil and approve any groundisturbing activity that may affect any such species ¢
Gas Developm&? critical habitat until it completes its obligations under applicable
requirements of the Endangered Species Act as amended, 06 § 1531
et seq., including completion of any required procedure for conference ¢
consultation.




ELM-

What are the potential
impacts to wildlife habitat
through and adjacent to
nominated parcels?

Oil and Gas development operations in the proposed éeaae has the
potential to impact habitat for some species. In order to reduce the impe
the following stipulations will be applied to leases in areas of wildlife
concern: SENM-S-31 Controlled Surface Uddorthern Aplomado Suitable
Habitat and SENM5-15 Controlled Surface Use Wildlife Habitat Projects
Additional mitigation measuresiay be applied at the APD NEPA stage if
necessary in order to prevent impacts to wildlife populations and their
habitats.

ELM-

What are the potential impacts Within the Carlsbad Field Office (CFO) all of the proposed lease parc

of O+G devabpment on
recreation opportunities
through and near parcels
nominated for leasing?

are greater than 1,500 feet (0.28 miles) away from the nearest recrea
trail or facility. Therdore, any oil and gas development within the parce
would not have any impact atevelopedecreational activities within the
CFO.

Within the Roswell Field Office (RFO) no recreation areas will be
impacted by the proposed lease parcels save one parcéeszalero
Sands OHV Area which is on private land and therefore will not interf
with recreational activitiesStandard Visual Resource Management
(VRM) stipulations shall be adhered to with all oil and gas developme
near this OHV area.

ELM-

Wha are the potential impacts Fossils uncovered during ground disturbing activities would be protec

on the integrity of

paleontological resources

owing to the standard discovamquirementsAdditionally, $iould a
parcel be located in an area that has high potential for paleontologica
resources, COAs would be applied at the APD stage. The proponent

associated with O+G lease required to notify the BLM of any discoveries they come across during

surface disturbance?

construction following the APD stage.

ELM-

What are the potential
impacts of the lease sal
on the socioeconomics
of the area?

The oil and gas industry has been a substantial contributor to the social setti
and economic basis of the BLM Pecos District for deca@esitinuing to open
new areas to oil and gas exploration and production will contribute to mainta
current social and economic conditions in the communities near the lease
areas.These contributions would include stable, continued employment for &
residents, continuedemand for industry related goods and services, and
continued demand for support goods and services, resulting in stability in
employment in sectors outside of the oil and gas indu3ioythe extent that
additional oil and gas development impacts ra@eal and tourism opportunitie
in the area of the lease parcels, there may be an associated decrease in the
economic sectors due to industrial expansion. Continued expansion of the ¢
gas industry may be perceived as having a negative effectatitycpf life
considerations for people who value undeveloped landscapes, opportunities
isolation, and activities such as wildlife viewing. However, there are a numbe
stipulations applied to leased parcels in the current sale that work to mitigate
potential impacts to Visual Resources (SENM&EM, SENMS21) and wildlife
(SENMS15,SENMS31, SENMS16).

ELM-
6

What are the potential
impacts to existing
Rightsof-Ways (ROW)
or leases?

There are no existing ROWSs or leases in the proposed project areatlire
will be no impacts to existing ROWSs. *Supporting documentation for these
statements are included in the project record.




ELM- What are the potential

7

impacts to nesting
migratory birds?

In accordance with the Migratory Bird Treaty Act of 13Ifhstruction activities
will be held outside of the migratory bird nesting season. In addition, impacts
raptors and heronies would be avoided owing to implementation of the stipul
Controlled Surface Use Raptor Nests and Heron{8sNMS-16) which states
that surface disturbance will not be allowed within up to 200 meters of active
heronries or by delaying activity for up to 120 days, or a combination of
both. Raptor nests on special, natural habitat features, such as trees, large t
cliff faces and escarpments, will be protected by not allowing surface disturb
within up to 200 meters of nests or by delaying activity for up to 90 days, or :

combination of both.

ELM- What are the potential

8

impacts from ground
disturbing oil and gas
activities on cultural
resources?

The Cultural Resources and Tribal Consultation Stipulation-(\HPA) is
applied across all lease parcels. This stipulation states that the lease area m
found to contain historic properties and/or resources protected tinedsational
Historic Preservation Act (NHPA), American Indian Religious Freedom Act,
Native American Graves Protection and Repatriation Act, Executive Order 1
or other statutes and executive ordéfhe BLM will not approve any grourd
disturbing ativities that may affect any such properties or resources until it
completes its obligations (e.g., State Historic Preservation Officer (SHPO) at
tribal consultation) under applicable requirements of the NHPA and other
authorities. The BLM may require mification to exploration or development
proposals to protect such properties, or disapprove any activity that is likely
result in adverse effects that cannot be successfully avoided, minimized, or
mitigated. Moreover, prior to granting to APDs Cladsultural resource
inventories are required.

Any surface disturbance has the potential to affect cultural resources presen
the areas of development. However, the parcels nominated were scanned fc
cultural resource concerns prior to finalizing thade sale parcel list.

Three parcels were identi f i epdopoaes forfi
deferral undeAlternativeB owing cultural resource concerns, as well as
hydrological issues. Howevehe Cultural Resources and Tribal Consutbati
Stipulation (WONHPA) is applied across all lease parcels and, as such, pote
impacts to these parcels would be addressed via this stipulation.

ELM- What are the potential

9

increased hazardsd.,
spills and fire) from oil
and gas leasing
operdions?

According to 43 CFR 3162-5, the operator is required teport all spills or
leakages of oil, gas, produced water, toxic liquids, or waste materials, blowo
fires, personal injuries, and fatalities and exercise due diligence in taking
necessy measures, subject to approval by the authorized officer, to control i
remove pollutants and to extinguish fires.

Oil and gas leasing operations will not contribute significantly to an increase
potential hazards owing to Best Management Practivgsiay Conditions of
Approvals required by the Authorized Officer as part of the Application for
Permit to Drill and subsequent operations submitted as a Sundry

Notice. According to Onshore Order Number 1, the operator must identify in
surface use ptaof operations how they will provide for safe operations, adeq
protection of surface resources, groundwater, and other environmental
components. In addition, containment structures sufficiently impervious to
prevent a discharge to waters of the Uniates, such as containment dikes,
containment walls, drip pans, or equivalent protection actions are to be
constructed and maintained around all qualifying bulk oil storage facilities,
including tank batteries, consistent with the Environmental Protectid\ g e n




Spill Prevention, Control, and Countermeasure (SPCC) regulation (40 CFR :
The containment structure must have sufficient volume to contain, at a minir
the content of the largest storage tank containing liquid hydrocarbons within
facility/battery and sufficient freeboard to contain precipitation, unless more

stringent protective requirements are deemed necessary by the authorized ¢

In order to ensure minimal risk to public health and safety and the environme
the BLM will respond, investigataemediateand monitorany illegal dumping of
produced saltwater, petroleum or other hazardous substances as defimed by
Comprehensive Environmental Response, Compensation and Liabilitiiahct
aretransported from wedlandassociatd facilities located within the leases and
dumped on federal lands in coordination with applicable state and federal
agencies.

The New Mexico Oil Conservation Division of Energy, Minerals and Natural
Resources Department requires that in areas wheredsmsulfidgH2S)
concentrations are greater than 100 ppm, companies are required to forewa
safeguard people that have occasion to be on or near the area. Other safety
devices are required to be installed and maintained on the well and facitif s|
higher concentrations of H2S existoreover, industry is required to take H2S
training and carry H2S readers with them at all times when working in the fie
These practices and requirements work to minimize hazards and ensure saf
operations.

2.0 PROPOSEDACTION AND ALTERNATIVES

2.1 Proposed Action

Upon review of the 197 parcels (89,072.44 acres) nominated for the September 2018 Competitive Oil and
Gas Lease Sale within the Pecos Distri8tparcels were found to be listed as clogmdwithdravn as

depicted on Maj2.2) and not available for leasing in accord with the 2008 Pecos District SSS/RMPA

and 1997 Carlsbad RMPA. In addition, one (1) parcel was found to be already leased. Thus, following the
removal of these parcels, 173 parcels (75&28s) with associated stipulations (Appendix 1) are

proposed for lease under the Proposed Action within the Pecos District (Majs@elAppendix 3 for

complete description of stipulations.

Map 2.1. Location of the 173 parcels proposed for lease timel€roposed Action.
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At the leasing stage it is uncertain whether development on all leased parcels will move forward,;
however, for the purposes of this analysis, and in order to assess potential impacts, Reasonably
Foreseeable Development (RFD) is @sed wherein all 173 of leased parcels will be developed.



Reasonable foreseeable development for the lease action within the area was calculated in reference to
Engler & Cather (2012), Engler (2013) and Cather (2014), studies that provide a comprehensive
assessment of existing plays, an analysis of activity, emerging plays for future potential, and completion
trends. The parcels nominated for lease occurred within the following plays/formations: Bone Spring,
Wolfcamp, Delaware, Yeso, and other. The BLMjpcted a well density of six (6) horizontal wells per
section (640 acres) per play ftiie Bone Springs, Wolfcamp, Delaware Mountain, and Yeso/Leonard
plays based on the horizontal well spacing rules established by the New Mexico Oil Conservation
Division (NMOCD, 2016). In addition, the Abo, San Andres, Devonian, Glorieta, Grayburg,
Pennsylvanian, Strawn, Mississippian, Blinebry, Atoka, Morrow, and Tubb plays were grouped as

ioOt her o, and this AOthero group waBURsdersvell forathesi gned
various plays were determined through decline curve analysis of existing oil and gas production data.
Based on the spatial location of leases within play boundaries, projected well densities, and estimated
ultimate recovery (EURper well for each play, the total number of wells and the total volume of oll
production (in bbl) associated with Proposed Action was estimated (Table 2.0).

Table 2.0. Reasonable foreseeable development under the proposed action for leasing ofl4.7Blzarce
estimated number of wells for potential full development is 1,463 with a total oil production (bbl) of
468,235,072.

Number of Parcels 173

Total Acreage 75,248.89

Total Number of Wells 1,463

Total Oil Production (bbl) | 468,235,072

Total Gas Prduction (Mcf)| 1,879,058,29¢

Development of the parcels under the Proposed Action can be conceived of in three phases and their
associated activitiesmplementation phaggad construction, drilling of the well using a conventional pit
system or closetbop system, hydraulically fracturing the well, development of any needed access roads,
or expansion of existing roads, installation of pipelipedduction phasévehicle traffic, engines to

pump oil if necessary, compressor engines to move gas thrquigeliae, venting from storage tanks,
hauling produced fluids, regularly monitoring the well, and completing et tasks throughout the

life of the well if and when necessarpjug and reclamation phagelugging the well, reclaiming the

well pad andbther associated disturbances to include access roads and pipelines). See Appendix 4 for a
complete description of the phases of oil and gas development.

Standard terms and conditions, stipulations listed in the Carlsbad and Roswell RMP would apply as
appopriate to each lease. In addition, site specific mitigation measures and BMPs would be attached as
Conditions of Approval (COAs) for each proposed exploration and development activity authorized on a
lease. Additional sitspecific impacts would be addsed in a subsequent NEPA document at the
Application for Permit to Drill (APD) stage. Drilling of wells on a lease would not be permitted until the
lease owner or operator secures approval of a drilling permit and a surface use plan of operations as
specfied under Onshore Oil and Gas Orders (43 CFR 3162), nor untiiigfic NEPA analysis is
conducted.



Oil and gas leases are issued for ay&8r period and continue for as long thereafter as oil or gas is

produced in paying quantities. However, it gslibbe noted that if a leaseholder fails to produce oil and

gas, does not make annual rental payments, does not comply with the terms and conditions of the lease, or
relinquishes the lease, the lease defaults back to the Federal Government and the easeifared

in another lease sale.

2.2 No Action Alternative

Under the No Action Alternative, the BLM would not carry out the proposed Oil and Gas Lease Sale of
the nominated parcels for the 2018 Pecos District Sale and there would be no subserageratiiRe
Foreseeable Development of the parcels owing to the lease action. The BLM would continue to manage
these lands under their current management practices. Parcels would have the potential to be nhominated
again in a future oil and gas lease sale.

2.3 Alternative B (Deferral Alternative)

Under AlternativeB, thirty-one (31) parcels (24,452.01 acres) out of the 173 parcels proposed for leasing
would be deferred. Thug\lternative Bis to lease 142 parcels with associated stipulations (Appendix 2)
totaling 50,796.88 acres (Map 1.0%ee Appendix 3 for complete description of stipulations.

Map 2.2. Location of the 31 parcels proposediiferralunder theAlternative B
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Table 3.3. Parcel number and correlated acreage of parcel of the thi{Bldparcels proposed for

deferral under the Alternativig.

Parcel Number | Acreage Parcel Number Acreage(continued)
(continued)
20 1,360.000 44 600.000
21 1,674.930 45 680.000
22 1,465.050 46 1,375.330
23 155.030 49 800.000
24 1,520.960 50 1,271.920
25 408.880 51 161.440
26 94.640 52 800.200
34 1,773.780 53 250.600
35 1,320.000 55 360.340
37 640.960 56 893.920
38 600.000 57 640.000
39 927.150 58 445.910
40 630.450 73 640.800
41 1,159.410 74 40.310
42 560.000 75 400.00
43 800.000

Alternative B defers thirtyone (31) parcels in order to complete additional analysis and coordination. A
number of the parcels proposed for deferral under the Alterratare thought to be connected to City of
d r tanmAguifen, by wayaot agpermeahlecavé and karsth e
parcel s are
Field, an area that contains wells used to pump groundwater from the Capitan Aquifer. Anothafsubset
parcels proposed for deferral unddternativeB are located on cave or karst features and or lie within a

Carl sbad©os

system;

pri mary
mor eover

subset of

mile of Carlsbad Cavern National Park (CCNP).

Reasonable Foresedaldevelopment (RFD) undéiternativeB was calculated using the same noeth
as described above under the Proposed Action Alternative. The RRARdorative Bis provided in

Table 3.4.

Table 3.4. Reasonable foreseeable development Afigenative Bfor leasing of 142 parcels. The
estimated number of wells for potentiallfdevelopment is 1,098 with a total oil production (bbl) of

342,571,372.

Number of Parcels

142

Total Acreage

50,796.88

Total Number of Wells

1,098

Total Oil Production (bbl)

342,571,372

Total Gas Production (Mcf

1,421,724,039

Capi

Wi |



Development of the peels, and associated activities, under Alterndiive the same as described above
under the Proposed Action. Moreover, the same standard terms and conditions, stipulations, site specific
mitigation measures, BMPs, and permitting requirements descriloed alply to the leasing action of
Alternative B

3.0 AFFECTED ENVIRONMENT AND ENVIRONMENTAL IMPACTS

3.1 Introduction

This chapter provides a description of the environmental likely to be affected by the Proposed Action and
Alternatives. It will describ the existing conditions related to the issues presented in Téalaledl

discloses any potential direct, indirect and cumulative impacts on the resources identified a®issees.
issues are identified, impact indicators are selected to assess thtsinfdternatives and are used as a
basis for future monitoring (Table 1.1).

Assumptions for analysis

The act of leasing nominated parcels in and of itself would have no immediate impacts on resources in the
PDO. However, for the purposes of this asaya framework of Reasonable Foreseeable Development
(RFD) is assumed wherein all parcels under each alternative are leased and developed. While an
appropriate level of sitepecific analysis of individual wells or roads would occur when a leaseholder
submits an Application for Permit to Drill (APD) assumptions based on the full lease development will be
used in the analysis of impacts in this EA.

Cumulative impacts include the combined effect of past projects, specific planned projects and other
reasonhly foreseeable future actions such as other infield wells being located within these leases.

Potential cumulative effects may occur should an oil and gas field be discovered if these parcels are
drilled and other infield wells are drilled within thesedes or if these leases become part of a new unit.

3.2 Issue 1. What are the potential impacts to Visual Resource Management (VRM)?

3.2.1 Affected Environment

There are four categories of Visual Resource Management Objectives (BIas8dross the fou VRM
categories, level of restriction diminish as you move from Class | (the most restrictive) to Class IV (the
least restrictive). Refer to Manual&#10-1 Visual Resource Inventory for a complete definition of VRM
Classes and their attendant objectives.

3.2.2 Environmental Consequences

While the act of leasing Federal minerals would produce no direct impacts to visual resources subsequent
development of a lease would likely produce subsequent impacts owing to the establishment of
infrastructurethatean contrast to the | andscapeds natural for
power lines, and pipelines introduce unnatural forms into the landscape. Tanks and poles can add vertical
trends to generally flat landscapes. The more prominese tisual contrasts, the more a project will

stand out and distract from the natural view of the landscape.

3.2.2.1 Impacts of the Proposed Action

In accord with the VRM classes for the area as designated in the Carlsbad and Roswell RMPS, none of
the parels proposed for lease fall under Class | or Class Il VRM, while thirty one (31) parcels fall under
Class Ill and 143 parcels fall under Class IV. As no parcels fall under Class | or Il, there would be no
impact to these ctaes. All VRM Class Il parcelaere assigned the attendant Lease stipulation SENM



S-32 described below; thus impacts to VRM 1l would be mitigated. Therefore, impacts to VRM would
be negligible under the Alternative

Cumulative visual impacts from oil and gas leasing were analpzE@97 Carlsbad RMP amendment
(BLM 1997). Since the proposed leasing is in VRM Il and VRM IV, and much of the surrounding
parcels are already developed, the cumulative impacts to visual resources are expected to be minimal.

The proposed action woulduse some short term and letegm visual impacts to the natural landscape.
Short term impacts occur during construction operations and prior to interim reclamation. These include
the presence of construction equipment vehicle traffic. However, interiamratibn, conducted within 6
months after well completion would reduce this areaghgontouring and revegetating.

Long term impacts would be visible to the casual observer throughout the life of the well. These include
the visual evidence of storage tankiping, pump jacks, pads and roads, which cause visible contrast to
form, line, color, and textureRemoval of vegetation due to construction exposes bare soil lighter in color
and smoother in texture than the surrounding vegetation. The surfachesefareas with caliche

materials would cause further contrasts. Those contrasts would be visible to visitors in the area.

After final abandonment and reclamation, the pad, road and associated surface infrastructure would be
removed, reclaimed, feonbured and revegetated, thereby eliminating visual impacts.

Short and long term impacts are minimized by best management practices such as color selection,
reducing cut and fill, screening facilities with natural features and vegetation, interim rectaarati
contouring roads along natural changes in elevation.

4.0Distribution of parcels within Visual Resource Management Classes under the Proposed Action

Class | None of the parcelgccurredn this class
|

Class | None of the parcels occurred in tilass
Il

Class | 5,9, 10, 19, 20, 21, 22, 23, 24, 25, 26, 34, 35, 37, 38, 39, 42, 43, 44, 45, 46, 49, 50, 51
1l 73,75,76,77

Class |1,2,3,4,6,7,8, 11, 12, 13, 14, 15, 16, 17, 18, 27, 28, 29, 30, 31, 32, 33, 36,40,41, 54,
A 57, 58,59, 6, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71,74,78, 79, 80,81,82,84, 85, 86, 81
89, 90, 91, 92, 93, 94,95, 96, 97,98, 99, 100,101, 102, 103, 104, 105, 111, 112, 113, 11
116, 117, 119, 120, 121, 122, 132, 133, 134, 135, 136, 139, 141, 142454446, 147, 148,
149, 150, 151, 152, 153, 154, 155, 156, 157, 158, 159, 160, 162, 163, 164, 165 1,6558,
169, 170, 171, 172,173, 174, 175, 176, 177,178, 179, 180, 181, 182, 183, 184, 185, 1§
188, 189, 190, 191, 192, 193, 194, 195, 195,

3.2.2.2 Impacts of the AlternatiBe

Under AlternativeB, none of the parcels proposed for lease fall under Class | or Class Il VRM, while six
(6) parcels fall under Class Il and 136 parcels fall under Class IV (See Table 4.0 below). All VRM Clas
Il parcels were assigned the attendant Lease stipulation S&RRIdescribed below; thus impacts to



VRM IIl would be mitigated. Therefore, impacts to VRM would be negligible under the Proposed
Alternative. Cumulative impacts foAlternative Bwill be dightly less than for the proposed action
alternative.

Table 4.1Distribution of parcels within Visual Resource Management Classes under Alte®ative

Class | None of the parcels occurred in this class
I

Class | None of the parcels occurred in this class
Il

Class | 5,9, 10, 19, 76, 77
1"

Class |1, 2,3,4,6,7,8, 11, 12, 13, 14, 15, 16, 17, 18, 27, 28, 29, 30, 31, 32, 33, 36,54, 59, 60
v 63, 64, 65, 66, 67, 68, 69, 70, 71, 78, 79, 80, 81, 82, 84, 85, 86, 87, 88, 89, 90, 91, 92, 4
94,95, 96, 9, 98, 99, 100, 101, 102, 103, 104, 105, 111, 112, 113, 114, 115, 116, 117, 1
120, 121, 122, 132, 133, 134, 135, 136, 139, 141, 142, 144, 145, 146, 147, 148, 149, 14
152, 153, 154, 155, 156, 157, 158, 159, 160, 162, 163, 164, 1651866168169, 170, 171,
172,173, 174, 175, 176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 1§
191, 192, 193, 194, 195, 196, 197

3.2.2.3 Impacts of the No Action Alternative

Under the No Action Alternative, BLM would continue to manages¢hlands based on the objectives

outlined in their class categories. No new attendant infrastructure associated with oil and gas development
would be built under the No Action Alternative.

3.2.3 Design Features

Visual impacts would be limited under bathernatives outlined above by applying lease stipulations as
well as BMPs (best management practices) and COAs (conditions of approval) at the APD stage. For all
Class lll parcels under both the Proposed and AlternBtitiee lease stipulation SEN&32 VRM Class

IIl Guadalupe Escarpment was applied to reduce impacts to VRM. See Appendix 2 for complete
description of stipulations.

Conditions of approval (COAs) can be added at thespigeific APD stage of development to reduce
impacts to VRM and mainita VRM Class Objectives such as: landform considerations such as locating
projects away from prominent topographic features, changing road width and grade, changing alignment
to follow existing grades, prohibiting dumping of excess material on downlpks]stockpiling and

reusing topsoil, rounding or warping slopes, making use of retaining rocks, shaping cuts and fills to
appear as natural forms, cutting rock areas so forms are irregular, designing to take advantage of natural
screens (i.e., vegetatidandforms) and selecting type of equipment to be used and minimizing clearing
size. Additional COAs for retaining vegetation may include using retaining walls on fill slopes, reducing
surface disturbance, protecting roots from damage during excavatigletjmg cleared areas, controlling
planting times, furrowing slopes, planting holes on cut and fill slopes, choosing native plant species,
fertilizing, mulching, and watering vegetation, utilizing existing roads, and limiting work within
construction areasn addition, to minimize the number of visibly contrasting structures, COAs will be
applied, requiring use of eartbne paints and stains and natural stone surfaces, burying all or part of the
structure, selecting paint finishes with low levels of &fiaty (i.e., flat), redesigning structures to blend



with surroundings, and relocating structures. Interim reclamation measures for the working life of the pad
may also be implemented to reduce visual impacts, such as partial revegetation of the jatibhfter

drilling is complete to allow only necessary surface use and access requirerieally, COAs may

require utilities and rightef-way related to the development of the proposed lease parcels to be stipulated
by making crossings at right anglefscorridors, setting structures a maximum distance from the crossing,
leaving vegetation along the roadside, minimizing viewing time, and utilizing natural screening.

To minimize cumulative impact to visual resources all projects (regardless of VR¥stiastd be

hidden, masked, and reclaimed as best as possible with Best Management Practices (BMPs) and
Conditionals of Approvals (COAs). The cumulative impacts from the proposed lease are not expected to
be significant as much of the area and the surriognghrcels are already developed for oil and gas and
already have significant visual impact. Therefore the cumulative effects under either Alterative are also
not expected to be significant.

3.3 Issue 2: What are the potential impacts to the integrity ahe cave and karst systems?

3.3.1 Affected Environment

Portions of this project are located in limestone and gypsum karst terranes, a landform that is
characterized by underground drainage through solutionally enlarged conduits. Karst terranes nmay contai
sinkholes, sinking streams, caves, and springs. Sinkholes leading to underground drainages and voids are
common. Moreovergaves/karst features such as sinkholes, passages, and large rooms may be
encountered from the surface to a depth of as much a8 €0across areas ranging from a few acres to
hundreds of acre§hese karst features, as well as occasional fissures and discontinuities in the bedrock,
provide the primary sources for rapid recharge of the groundwater aquifers of the region. Sarkiholes

cave entrances collect water and can accumulate rich organic materials and soils. The presence of water,
rich organic soils, and specialized geology/topography, in conjunction with the stable microclimate near
cave entrances, support a unique asseraldag diversity of plant life and wildlife such as raptors,

rodents, mammals, and reptiles. The interior of the caves are known to support a large variety of
troglobitic, or cave environmefttependent species. The troglobitic species have adapted sjigdifica

the cave environment due to constant temperatures, constant high humidity, and total darkness. Many of
the caves in this area contain fragile cave formations known as speleothems.

The BLM categorizes all areas within the PDO as having either legium, or high cave potential
based on geology, occurrence of known caves, density of karst features, and potential impacts to

freshwater aquifers. A 6high karst zoned6 is defini
containing a high frequrey of significant caves and karst features such as sinkholes, bedrock fractures

that provide rapid recharge of karst aquifers, ant
zoned i s dedccurrirgth knaven sauble rack tgpas batay have a shallow insoluble

overburden. These areas may contain isolated karst features such as caves and sinkholes. Groundwater
recharge may not be wholly dependent on karst features but the karst features still provide the most rapid
aquiferrechargeni r esponse to surface runoff. A 6l ow karst
features.

The CFO has also designated portions of the FO as
resource zone6 is an ampm@adesdritical drinkireg watéritograjork ar st ar
communities, ranching operations, and/or springs that support rivers and vital riparian habitat.

These areas include the Capitan Reef and associated Capitan Aquifer west of the Pecos River as
well as the surface teropping of the Castile gypsum formation in southern Eddy County.



3.3.2 Environmental Consequences

3.3.2.1 Impacts of the Proposed Alternative

Immediate and cumulative impacts of surface disturbance of oil and gas drilling in cave and karst terrains
could include the following:

1) Decreased infiltration rates leading to slow subsidence and/or sudden collapse of subsurface voids.

2) Destabilization of the stable cave microclimate resulting in the disruption, displacement and/or
extermination troglobitesrdglophiles, and trogloxenes as well the diverse flora and fauna found within

and around cave entrances.

3.) Increased potential of contaminating @apitan Auifer that supplies the City of Carlsbad and
surrounding ranches with fresh drinking water.

Under the Proposed Action, following anfimuse GIS exercise and field reviews, parcels identified as
having either medium or high cave poten(i8 parcelstotaling45,535.97 acres) were assigned the
attendant Cave and Karst Lease stipulat®ENM-S-21). Thus impacts to cave and karst on these parcels
would be mitigated.

Parcels identified as having low cave potential (95 part®bjng29,712.85 acres) were not assigned
attendant lease stipulations. Therefore, under the Proposed Action, althaegindlgebe slight impacts

to parcels with low cave and karst potential, overall impacts to the integrity of cave/karst systems in the
lease area are anticipated to not be significant.

Cumulative impacts are also anticipated to be below the level ofisarik owing to the application of
lease stipulation (SENM-21) under the Proposed Action

3.3.2.2 Impacts of Alternativé

Under AlternativeB, 31 parcels that are known to occur on cave and karst would be défemed

leasing. Thus, potential impacdo cave and karst features within these 31 parcels would be avoided under
this alternative.

Forall remaining parcels under AlternativetBe same method was applied as described above under the
Proposed Action wherein parcels identifiechasing eiher medium or high cave potent{dl7 parcels,
totaling21,083.96 acres) were assigned the attendant Cave and Karst Lease stifBHat®S-01).

Parcels identified as having low cave potential (95 partmkdjng29,712.85 acres) undaiternative B

were not assigned attendant lease stipulations. Therefore, there may be slight impacts to parcels with low
cave and karst potential (95 parcétdaling29,712.85 acres); however, overall impacts to the integrity of
cave/karst systems in the lease aremigipated to be below the level of significance ur&rnative

B.

Cumulative impacts are also anticipated to be below the level of significance owing to the deferrals as
well as the application of lease stipulation (SEI$M21) underAlternative B.

3.3.2.3 Impacts of the No Action Alternative

Under the No Action Alternative, BLM would not permit the leasing activity and there would be no
change to the current management of the parcels. No additional, potential impacts would be accrued to
cave and katssystems within the lease parcels as no drilling or oil and gas development would take
place.



3.3.3 Design Features

As noted above, under both the Proposed Action and Alterrtiak parcels identified as occurring on
locations with high to medium pze/karst potential were assigned the associated lease stipu&iigi(
S-21). Under this stipulatiosurface disturbance will not be allowed within up to 200 meters of known
cave entrances, passages or aspects of significant caves, or significartitarss f

Additional, special protective measures may be developed at the APD stage and be required as part of
approvals for drilling or other operations on this leaBleese measures could include: changes in drilling
operations; special casing and cetiteg programs; modifications in surface activities; or other
reasonable measures to mitigate impacts to cave or karst valiese measures may be imposed in
accordance with 43 CFR 31012143 CFR 31628 Onshore Oil and Gas Order No. 1; and Sediof

the lease terms.

3.4 Issue 3: Air

3.4.1 What are the potential impacts of oil and gas leasing to air quality within the PDO Planning
Area?

3.4.1.1 Affected Environment

Air Resources

Air quality and climate are components of air resources whichtraffected by BLM applications,
activities, and resource managemehherefore, the BLM must consider and analyze the potential effects
of BLM and BLM-authorized activities on air resources as part of the planning and decision making
process. Additionahformation on air quality in this planning area is contained in Chapter 3 of the
Carlsbad Resource Management Plan and Final Environmental Impact Statement (BLM 1988); the
Carlsbad Resource Management Plan Amendment and Final Environmental Impact $fate@ieand

Gas Resources (BLM 1997); and the Roswell Resource Area Resource Management Plan and Final
Environmental Impact Statement (BLM 1997), which this analysis tiers to and incorporates by reference.
Much of the information referenced in this sentis incorporated from the Air Resources Technical

Report for BLM Oil and Gas Development in New Mexico, Kansas, Oklahoma, and Texas (herein
referred to as Air Resources Technical Report (USDI BLM, 20TH)s document summarizes technical
information rdated to air resources and climate change associated with oil and gas development and the
methodology and assumptions used for analysis.

Air Quality

The Environmental Protection Agency (EPA) has the primary responsibility for regulating air quality,

including six nationally regulated ambient air pollutants including carbon monoxide (CO), nitrogen

dioxide (NQ), ozone (Q), particulate matter (PM10 & PM2.5), sulfur dioxide ¢pé&nd lead (Pb)EPA

has established National Ambient Air Quality Standards (NSA@r criteria pollutantsThe NAAQS

are protective of human health and the environment
Implementation Plan and the state enforces state and federal air quality regulations on all public and

private lands withinhe state except for tribal lands and within Bernalillo County.A¢éeos District

Offices (PDO) area attains all national ambient air quality standards.

The Air Resources Technical Report describes the types of data used when analyzing the existing
conditons of criteria pollutants, how the criteria pollutants are related to the activities involved in oil and
gas development, and provides a table of current national and state stamtierdsS. Environmental



Protection Agency6s ( ¥epomisihpt Claves, Eddy ddlekcoumteedn p a g
attainment of all National Ambient Air Quality Standards (NAAQS) as defined by the Clean Air Act
(USEPA, 2018a). The area is also in attainment of all state air quality standards (NMAAIQ&)ality

can be measured and described in many different ways. In this analysis we use design values, air quality
indexes and an existing emissions inventory of huoarsed sources to evaluate existing air quality.

Design Valuesd ar e t lioaata specifienmonitoriag sitedhatsan od conapared p o | | |
to the NAAQS. The 2016 design values for criteria pollutants are listed below in Tkt There is no

monitoring for carbon monoxide (CO), sulfur dioxide (SO2) and lead Pb) in the countieptrthing

area, but because the county is relatively rural, it is likely that these pollutants are not eldeated.

monitors are available in Chaves County; however Eddy and Lea counties are representative.

Air Table 5. 2016 Criteria Pollutant Monitore&Mes in Eddy and Lea Counties (USEPA, 2018b)

Pollutant| 2016 Design Concentration Averaging NAAQS NMAAQS
Time
(OK] 0.067 ppm (Eddy County) 0.066 ppm| 8-hour 0.070
(Lea County) ppml
NO2 2 ppb (Eddy County) 4 ppb (Lea Annual 53 ppb2 50 ppb
County)
NO2 19 ppb, (Eddy County) 1-hour 100 ppb3
PM2.5 7.1 pg/m3 (Lea County) Annual 12 60 pug/m3,6
ug/ma3,4
PM2.5 19 ug/m3 (Lea County) 24-hour 35 150
ug/m3,3 png/m3,6
1Annual fourtkhighest daily maximum-8our concentration, averaged over 3 years. 20158 atdn
2Not to be exceeded during the year
398th percentile, averaged over 3 years
sAnnual mean, averaged over 3 years
599npercentile of dhour daily maximum concentrations, averaged over 3 years
s The NMAAQS is for Total Suspended Particulate (TSP)

Between 2014 and 2016 average estimated exceedances, of P& County were not listed and it is
assumed monitoring has been discontinued with approval from EPA because the affecting sources have
been shut down.

While all of the PDO planning area in attainment of all NAAQS including ozone, the site at 2811
Holland St in Eddy County is the most closely watched due to the current design value of 0.067 ppm. The



Carlsbad Caverns National Park is listed as having a monitor however the design valoe was

considered valid While 0.067 ppm is below the attainment value of 0.070 ppm, it is the highest design
value of the monitoring stations in Eddy and Lea counties. The potential amounts of ozone precursor
emissions of N@and VOCs from the proposed $Easale are not expected to impact the current design
value for ozone in Chaves, Eddy and Lea counties under the Proposed Action Alternative however more
information at the development stage will provide more information to better estimate air emigsions fr

a specific project.

Air quality in a given region can also be measured by its Air Quality Index value (AQ&.(AQI) is

reported according to a 5@int scale for each of the major criteria air pollutants, with the worst
denominator determining thranking. For example, if an area has a CO value of 132 on a given day and

all other pollutants are below 50, the AQI for that day would be 132. The AQI scale breaks down into six
categories: good (AQI<50), moderate {B00), unhealthy for sensitive groufi®0-150), unhealthy

(>150), very unhealthy and hazardous. The AQI is a national index, therefore the air quality rating and the
associated level of health concern is the same throughout the country. The AQI is an important indicator
for populations sensve to air quality changes (USEPA, 2018c)

AQI values for Chaves County were mainly in the good range (AQI <50) in 2017 with 94 percent of the

days that had an AQI in that range. The medi an AQ|
Themaximmm AQI in 2015 was 112, which i srpdraemilbwaa!| t hy f
31.5 which is figoodo air quality (USEPA, 2018¢c) .

AQI values for Eddy County were generally in the good range (AQI <50) in 2017 with 67 percent of the
daysintht range and 30 percent of t heThadmegiasnAQIm t he fimo
2017 was 45, which indicates Agoodo air gquality.
Aunheal thy for sempéetcert glreuwonsl edtadvedheah 90 g ufa |
2018c).

it

AQI values for Lea County were generally in the good range (AQI <50) in 2017 with 67 percent, as well,

of the days in that range and 32 perTheemedianAQl t he d:
in20l7was 45, which indicates fAgoodo air quality. Th
Aunheal thy for semnmpéetcertgreuwas @8dwhheh9Ds fAmod:«
2018c). Table 4 lists the dawysi whee egtbhep AQl owewer
ten years. While there are some exceedances, the exceedances to not represent a trend of degrading

AQI 6s.

Table 6(Air). Number of Days <classified as-150)wmworeeal t hy f o
(USEPA, 208c)

Locatio Yea | 200 | 200 [ 201 | 201 | 201 | 201 | 201 [ 201 | 201 | 201
n r 8 9 0 1 2 3 4 5 6 7
Chaves | Day | O 0 0 0 0 1 0 0 0 1
County S

Eddy Day [ 9 2 2 7 10 2 4 0 0 10
County S




Lea Day [ O 3 0 7 1 2 3 1 0 4
County S

The primary sources of air pollution in the Pecos District aredwsEfrom blowing wind on disturbed or
exposed soil, exhaust emissions from motorized equipment, oil and gas development, agriculture, and
industrial sources. Table(ir) shows total human caused emissions for each of the counties in the PDO
basedonUBEPAGs 2014 emi ssions inventory in Tons/ Year

Table 7 (Air) Human-Caused emissions in the counties of the Pecos District Planning Area
(USEPA, 2014)

Count | NOX (1) CO (2) VOC @ PM10 (4) PM2.5 (5) | SO2 (6)
y
Chave 27,393 75,285
S 4,70 2 A4 15,56 2,10 7
8.4 6.9 5.7 1.9
Eddy 10,764.0 34,309 122,762.2 1,796.
.6 15,58 261| 8
14 1.1
Lea 17,223.2 30,494 97,671 5,551.
.8 3 14,01 219| 5
3.6 0.5
Total 32,695.6 93,217 295,718.9 7,420.
.6 45,16 6,90 | 2
1.9 7.3
@ NOx T nitrogen oxides
@CO1T carbon monoxide
@ VOCT volatile organic compounds
@ PMuoi particulate matter with an aerodynamic diameter equal to or less than 10 microns
& PMzsi particulate matter with an aerodynamic diameter equal to olas2t5 microns
© ST sulfur dioxide

The Air Resources Technical Report discusses the relevance of hazardous air pollutants (HAPS) to oil and
gas development and the particular HAPs that are regulated in relation to these activities (USDI/BLM,
2017) The EPA conducts a periodic National Air Toxics Assessment (NATA) that quantifies HAP
emissions by county in the U.S. The purpose of the NATA is to identify areas where HAP emissions result
in high health risks and further emissions reduction strategenecessarnfihe Air Resources Technical

Report discusses the relevance of (HAPs) to oil and gas development and the particular HAPs that are
regulated in relation to these activities. The EPA has identified 187 toxic air pollutants as HAPs. 5The 200
NATA identifies census tracts with estimated total cancer risk greater than 100 in a nitiere are no

census tracts in New Mexico with estimated total cancer risk greater than 100 in a million. Southeastern



New Mexico has a total respiratory hakémdex that is among the lowest in the U.S. (U.S. Environmental
Protection Agency, 2012).

3.4.1.2 Environmental Consequences

Air Resources

The methodology and assumptions for calculating air pollutant and greenhouse gas emissions are
described in the AiResources Technical Report (USDI BLM, 2017). This document incorporates the
sections discussing the use of calculators developed by the BLM to address emissions for one well. The
calculators give an approximation of criteria pollutant, HAP, and GHG &mgsto be compared to

regional and national levels. Also incorporated into this document are the sections describing the
assumptions that the PDO used in developing the inputs for the calculator (USDI BLM, 2017).

Air Quality

Leasing the subject tracts wd have no direct impacts to air qualitkny potential effects to air quality

from sale of lease parcels would occur at such time that the leases were devaltprdih the

hydraulic fracturing of wells for a lease parcel is hard to predict, itisipated that with more wells

being drilled, there would be an increase in the amount of wells being hydraulically fractured and
completed. Volatile organic compounds are emitted during the completion of hydraulically fractured
wells. Potential impactsfalevelopment would also include increased air borne soil particles blown from
new well pads or roads, exhaust emissions from drilling equipment, compressor engines, vehicles, flares,
exhaust and fugitive dust emissions from operation and maintenanagartation and separation

facilities, and volatile organic compounds during drilling or production activities.

To reasonably quantify emissions associated with well exploration and production activities, certain types
of information are neededSuch nformation includes a combination of activity data such as the types of
equipment needed if a well were to be completed successfully (e.g. compressor, separator, dehydrator),
the technologies which may be employed by a given company for drilling any risyarsea of

disturbance for each type of activity (e.g. roads, pads, electric lines, compressor station), number of days
to complete each kind of construction, number of days for each phase of drilling process, type(s), size,
number of heavy equipment ustr each type of construction (backhoe, dozer, etc.), number of wells of

all types (shallow, deep, exploratory, etc.), compression per well (sales, field booster), or average
horsepower for each type of compressor.

There are three phases in the develepnof a well that result in different levels of emissions. The first
phase occurs during the first year of development and may include pad construction, drilling, completion,
interim reclamation, and operation of the completed well. The first year rasthts highest level of

emissions due to the equipment required during the construction and drilling, and the potential release of
natural gas to the atmosphere during completion.

The second phase begins after the well is completed and is put orr [imedaction. Emissions during

the production phase may include vehicle traffic, engines to pump oil if necessary, compressor engines to
move gas through a pipeline, venting from storage tanks, and storage tank heaters. A workover of the well
may occasiorlly be required, but the frequency of workovers is not predictable since they result from
mechanical difficulties of the well bore.

The final phase is to plug and abandon the well and reclaim the well pad and other associated
disturbances (i.e. accesads and pipelines). The life of the well is unknown and emission estimates for
this phase are not presented.

The degree of impact will also vary according to the characteristics of the geologic formations from



which production occursCurrently, it is ot feasible to directly quantify emissions; however, the

potential development scenarios that could result from selection of the proposed aéttemative B

are analyzed for in the calculators developed for thenmiescenario in the Air Resourcegdhnical

Report (USDI BLM, 2017). The Air Resources Technical Report provides an estimated emissions
calculator for development of one oil or gas well. There are different assumptions made for various well
development scenarios; however emissions are a&sithfor criteria pollutants, hazardous air pollutants
and GHG6s (USDI BLM, 2017).

I't is important to note at the | easing stage, i
received, nor is it known if or to what extent development wouldro&uch development may include
constructing a well pad and access road, drilling a well using a conventional pit system clodpsed
system, hydraulically fracturing the well, installing pipelines and/or hauling produced fluids, regularly
monitoring tle well, and completing workver tasks throughout the life of the well. In the PDO planning
area, typically, all of these actions are undertaken during development of an oil or gas well; therefore it is
reasonably foreseeable that they may occur on |lgesedls.

Assumptions used in the analysis regarding resource impacts are based on past development knowledge
and practices and resource concerns specific to each individual parespesific impacts would be
addressed in a subsequent NEPA documeetveim Application for Permit to Drill (APD) is received.

Drilling of wells on a lease would not be permitted until the lease owner or operator secures approval of a
drilling permit and a surface use plan as specified under Onshore Oil and Gas OrdeR GIBLZF A

permit to drill would not be authorized until sépecific NEPA analysis is conducted.

Standard terms and conditions, stipulations listed in the applicable PDO RMPs, and any new stipulations
would apply as appropriate to each lease. In amdiite specific mitigation measures and BMPs would

be attached as Conditions of Approval (COAs) for each proposed exploration and development activity
authorized on a lease.

If lease parcels were developed, sHertn impacts would be stabilized or rgated within five years and
long-term impacts are those that would substantially remain for more than five years. Potential impacts
and mitigation measures are described below.

Exploration and production would contribute to incremental increases inlaieguality emissions

associated with oil and gas exploration and production into the atmosphere. The most significant criteria
pollutants emitted by oil and gas development and production are VOCSs, particulate matter and

NO2. VOCs and NO2 contribut® the formation of ozone, which is the pollutant of most concern to the
PDO. The additional NO2 and VOCs emitted from any oil and gas development on these leases are likely
too small to have a significant effect on the overall ozone levels of the area.

Even though th€roposed Action as well as AlternativeoBleasing would not contribute to cumulative
effects on air resources, future foreseeable development could contribute to cumulative air quality
emissions. Cumulative impacts include the combineecefif past projects, specific planned projects and
other reasonably foreseeable future actions such as other infield wells being located within these leases.
The following analysis of cumulative impacts of the proposed action on air quality will bedlitoite
southeastern New Mexico. Note that the scope of the reasonable foreseeable develofsiteenative

B is less than the Proposed Action; thus, the scope of cumulative impacts outlined below encompasses
AlternativeB.



3.4.1.3 Design Features

The BLM requires industry to incorporate and implement BMPs, which are designed to reduce impacts to
air quality by reducing emissions, surface disturbances, and dust from field production and operations.
Typi cal measur es i ncl ud e :ncemidgtihe veatingaad flariog oBgadvba s NTL
Federal leases for natural gas emissions that cannot be economically recovered, flare hydrocarbon gases
at high temperatures to reduce emissions of incomplete combustion; water dirt roads during periods of
high u® to reduce fugitive dust emissions; collocate wells and production facilities to reduce new surface
disturbance; implementation of directional drilling and horizontal completion technologies whereby one
well provides access to petroleum resources thatdvwarmally require the drilling of several vertical
wellbores; suggest that vapor recovery systems be maintained and functional in areas where petroleum
liquids are stored; and perform interim reclamation to revegetate areas of the pad not required for
production facilities and to reduce the amount of dust from the pads.

In addition, the BLM encourages industry to participate in the Gas STAR program that is administered by
EPA. The Natural Gas STAR program is a flexible, voluntary partnership that exyesuoil and natural

gas companies to adopt proven, esfif¢ctive technologies and practices that improve operational

efficiency and reduce natural gas emissiofise EPA has promulgated air quality regulations for

completion of hydraulically fracturedag wells. These rules require air pollution mitigation measures

that reduce the emissions of volatile organic compounds during gas well completions.

3.4.2 What are the potential impacts of oil and gas leasing to GHGs and Climate Change within the
PDO Planning Area?

3.4.2.1 Affected Environment

Greenhouse Gases and Climate Change

Information about GHGs and their effects on national and global climate is presented in the Air Resources
Technical Report (USDI BLM, 2017). Leasing the subject tracts und@&rtpmsed Action Alternative

would have no direct impacts to climate change as a result of GHG emissions. Any potential effects to air
guality from sale of a lease parcel would occur when the lease is developed. Impacts to air quality as a
result of leaselevelopment would be considered at the time of application for specific projects.

The two primary GHGs associated with the oil and gas industry are carbon dioxigjea(@®nethane

(CHa). Because methane has a global warming potential that is 25 tinagsrghan the warming

potential of CQ, the USEPA uses measures of2@Quivalent (C@e) which takes the difference in

warming potential into account for reporting greenhouse gas emissions. Emissions will be expressed in
metric tons of C@e in this documenNitrous oxide, a greenhouse gas normally considered, is not a
significant contribution in field production activities and is therefore not included in estimating potential
direct emissions.

3.4.2.2 Environmental Consequences

There is uncertainty withstimating emissions during the production stage, however some level of

estimation can be provided using a-tbpwvn approach with various assumptio®.M has used a top

down approach to estimate greenhouse gas emissions. This approach provides adevghagon for

GHGs associated with oil and gas production managed by BLM to U.S. emissions from all oil and gas
production and with total national emissions. To estimate the contribution of Federal oil and gas leases to
greenhouse gases in New Mexicasitissumed that the percentage of total U.S. production is comparable

to the percentage of total emissions. Therefore, emissions are estimated based on production starting with
tot al emi ssions for the United St asEmisionsand@nkEP AG s |
1990 2014 (EPA, 2016b), and applying production percentages to estimate emissions for the Permian



Basin. It is understood that this is a rather simplistic technique and assumes similar emissions in basins
that may have very differécharacteristics and operational procedures, which could be reflected in total
emissions. This assumption is adequate for this level of analysis due to the unknown factors associated
with eventual exploration and development of the leases. However, tb&@ra estimates derived in this

way, while not precise will give some insight into the order of magnitude of emissions from federal oil

and gas leases administered by the BLM and allow for comparison with other sources in a broad sense.
Greenhouse gas éssions, measured in metric tons of carbon dioxide equivalene)@® New Mexico,

federal leases in New Mexico and the Permian Basin are estimated for the Oil and gas production phase in
Table8 (Air).

Table 8(Air). 2014 Oil and Gas Field Productiomissions (USEPA, 2014).

Source (@] Gas Total Oil and Gas
Production

CO CHa CO CHa (Metric Tons CQe)
New Mexico

23,000( 2,583,691 864,579| 5,066,619 8,537,889
Federal leases in New
Mexico

12,314| 1,383,222 525,557 3,079,878 5,000,970
Permian Basin

11,461 1,287,406 167,892 983,886 2,450,645

To establish the exact number of federal wells in the Permian Basin is problematic due to the ongoing
development of new wells, the abandonment of unproductive wells, land sales and exchanges, and
incomplete ormaccurate data bases. To determine the most transparent and publicly accessible method of
estimating the number of active federal wells in the New Mexico portion of the Permian Base, PDO
utilized BLM New Mexico Geographic Information System (GIS) and the/IMexico Conservation

Division ONGARD Data Search. ONGARD was searched for all active, new, and temporarily abandoned
wells in NM. Table 7 shows estimated annual oil and gas field production emissions from the Permian
Basin federal leases 2%50,645metric tons CQe.

Assumptions based on thdl lease development of thedposedAlternative(1,464 wells) and

Alternative B(1,099 wells) action will be used in the analysis of oil and gas field production GHG
impacts in this EA. In the event that all aegite wells were completed on the proposedAdtainative B

lease actions, the maximum estimated potential direct emissions resulting from the proposed lease sale
could be 201,581 and 151,324 metric tons CO2e per year. Therefore, the estimate ofaslfaid g
production emissions per well in the Permian Basin is 138 metric tons CO2e annuetilygdésom the

actions of the PposedAlternativeandAlternative Blease sale. This represents 0.10 percent and 0.08
respectively of Total U.S. O&G Field Ritoction GHG emissions and 2.4 and 1.8 percent of New Mexico
Total U.S. O&G Field Production GHG emissions foththe proposed andliternative B actions.

Table 9(Air) . Potential Direct Greenhouse Gas Emissions Resulting from Proposed Lease Sale (B&R014)



Oil and Gas Field Production Metric tons (CQe)

Annually
195,600,000
Total U.S. GHG Emissions From Oil and Gas Field Produc
Total New Mexico Emissions From Oil and Gas Field Production 8,537,889

Total Federal Mineral Estate PermiBasin Emissions From Oil and Gas
Field Production 2,450,645
(17,798 wells)

Total Potential GHG Emissions From Oil & Gas Field Production at Full 201,581
DevelopmentProposed Action (1,464 Wells) 138 MT CO2e/well
Total Potential GHG Emissions Frobil & Gas Field Production at Full 151,324
Development Alternative BAction (1,099 Wells) 138 MT CO2e/well

Estimated Oil and Gas Production Volumes

Estimates of the oil and gas production volumes that rtisgately be produced from thadposed

Action or Alternative Bparcels are needed to quantify any potential GHG emissions associated with end
use emissions from potential development of this proposed action. Based on the analysis provided in the
RFD, in the New Mexico portion of the Permian Ba&im,southeast New Mexico (Engler & Cather,

2012), the updated RFD in 2013 (Engler, 2013) and the most recent RFD in 2014 (Engler & Cather,
2014), the BLM PDO oil and gas production estimates were generated for the Proposed Action, one
thousand fouhundrel and sixty four and Alternative, Bnethousand ninetpine parcels using the

following criteria:

1. The BLM projected a well density of six (6) horizontal wells per section (640 acres) per play for the
Bone Springs, Wolfcamp, Delaware Mountain, andoYlesonard plays.



2. The BLM grouped the Abo, San Andres, Devonian, Glorieta, Grayburg, Pennsylvanian, Strawn,
Mi ssissippian,

Bl inebry,
for

(6) horizontal wells per section (640 acs )

At
t he

ok a,
iOt her o

Morr ow,

and
group.

Tubb

3. The RFD predicts that horizontal drilling and completion will continue to increase and that gas prices

will remain decreased in the foreseeable future. The one husdvedty six parcels lie within four main
O@ndet bephay

pl ays

as

i sted

above

and in

Tabl e

4. EURs per well for the various plays were determined through decline curve analysis of existing oil
and gas production datdhe plays and the calculated EURs per well are listed in Tale)2

Potental indirect GHG emissionglownstream / endse GHG emissions are usually not calculated for a
particular subset of the cumulative / total oil and gas production (i.e., for a field office / planning area oil
and gas Reasonable Foreseeable Development [8deDhrio) but these downstream emissions are

directly related to endse energy consumption. The challenge for estimating these downstream emissions
comes with understanding how the oil and gas will ultimately be distributed and used for energy. Because
this information is not typically available during the planning stage, an alternate method of end use

emissions estimation based on production data was developed. Indirect GHG emissions are estimated

based on speculative oil and gas production. Total gakiption for the seven parcels during the life of
the well is211,200,00ancf and total oil production i80,400,00(bl. These production values were used

to obtain the potential indirect GHG emissions, Table 8.

To estimate endise GHG emissions, the aihd gas recovery volumes were applied to the Proposed

(1,464) andAlternative B(1,099) Action production volumes for the life of well. GHG combustion

emission factors and Global Warming Potentials (GWPs) were applied and converted to units of MT/mcf
andMT/bbl and finally MT of CQe. GHG combustion emission factors and GWPs for natural gas and

petroleum were obtained from 40 CFR Part 98, Subparts A alt®@HG enduse emissions from oil

production is estimated to be higher than emission from gas prodget@to the higher carbon dioxide

emission factor for oil. Total estimated ense GHG emission contributions of the proposed and

Alternative Bactions, if all wells were developed is 300 million metric tons of CO2e and 225 million

metric tons of CO2e rpectively from oil and gas recovery, see Table 10.

Table 10(Air). Estimated Indirect (Ertdse) GHG emissiontsased on the Estimated Ultimate Recovery
estimates. (EPA Environmental Protection Agency Greenhouse Gas Equivalencies Calculator, May 2016)

Praduct Estimated Estimated Emission | Estimated Estimated

Category| Product Product Factors Emissions (MT | Emissions (MT
Quantity Quantity COze of GHG) COze of GHG)
Proposed Alternative B Proposed Action| Alternative B
Action

Crude

0]] 0.43 MT

(BbI) 468,235,076 | 342,571374 | CO2/bbl | 201341 082.60| 147,305,690.83

2.



Natural 0.055
Gas MT
(Mcf) CO2/Mcf
1,879,058,303| 1,421,724,043 102,818,565.76| 77,794,087.96
Total
304,159,648.45( 225,099,778.79
Cumulative

Cumulative effects of greenhouse gas emissiondeaxpected to occurlt is important to note that at

the leasing stage, it is uncertain if Applications for Permit to Drill on leased parcels would be received,
nor is it known if or to what extent development would occur. Estimates were made basadilgn r

available data and reasonable assumptions about potential future development. In addressing cumulative
impacts, direct and indirect emissions are estimated.

The primary activities that contribute to levels of air pollutant and GHG emissions reastgrn New

Mexico are electricity generation stations, fossil fuel industries and vehicle travel. The Air Resources
Technical Report includes a description of the varied sources of national and regional emissions that are
incorporated here to represene tpast, present and reasonably foreseeable impacts to air resources. It
includes a summary of emissions on the national and regional scale by industry source. Sources that are
considered to have notable contributions to air quality impacts and GHG emissitude electrical

generating units, fossil fuel production (nationally and regionally) and transportation.

The cumulative impacts of GHG emissions and their relationship to climate change are evaluated at the
national and global levels in the Air Resoes Technical Report (USDI BLM, 2017). Potential

cumulative effects may occur should an oil and gas field be discovered if these parcels are drilled and
other infield wells are drilled within these leases or if these leases become part of a new unit.

It is important to note that the BLM does not exercise control over the specific end use of the oil and gas
produced from any individual federal leaséhe BLM has no authority to direct or regulate the end use of
the produced oil and/or gas. With respedhe rough estimates of indirect Gfnissions, it should be

noted that it is a difficult to discern with certainty what end uses for the fuels extracted from a particular
leasehold might be reasonably foreseeable. For instance, some end uses aéfessitriacted from

Federal leases include: combustion of transportation fuels, fuel oils for heating and electricity generation,
as well as production of asphalt and road oil, and the feedstocks used to make chemicals, plastics, and
synthetic materials.

Uncertainties regarding the numbers of wells and other factors result in a moderate to high degree of
uncertainty and speculation with regard to GHG estimates at the leasing stage. At the APD stage, more
site-specific information on oil and gas activitiessulting in GHG impacts would be described in detalil.

Also at the APD stage, the BLM would review and evaluate operations, require mitigation measures, and
encourage operators to participate in the voluntary STAR program.

The very small increase in GH@&essions that could result from approval of the action alternatives

would not produce climate change impacts that differ from the No Action Alternative. This is because

climate change is a global process that is impacted by the sum total of GHGs inthe&&a at mos p her ¢
The incremental contribution to global GHGs from the proposed action cannot be translated into effects



on climate change globally or in the area of this-sjtecific action. It is currently not feasible to predict
with certainty the netipacts from the proposed action on global or regional climate.

343What are the impacts of oil and gas |l easing to
Carlsbad Caverns National Park?

3.4.3.1 Affected Environment
Air quality related values (AQRVSgre resources sensitive to air quality and can include a wide variety of
atmospheriecchemistry related indicators. Monitoring and modeling of AQRVs help to provide a level of
protection to sensitive areas such as Class | park and wilderness areaspé®eaf this analysis the
following AQRVs have been considered: visibility, nitrogen deposition, and sulfur deposition. Congress
established certain national parks and wilderness areas as mandatory Class | areas where only a small
amount of air quality dgradation is allowedDefined by the Clean Air Act, Class | areas include National
parks greater than 6,000 acres, wilderness areas and National memorial parks greater than 5,000 acres,
and International parks. These areas must have been in existdreémattthe Clean Air Act was
passed by Congress in August 1977.

There are three Class | areas in or near the planning area: Carlsbad Caverns, Guadalupe Mountains
National Park and Salt Creek Wilderness. The most closely watched Class | area near ithge qolaais
the Carlsbad Caverns National Park (CCNP) and the Guadalupe Mountains National Park (GUMO).
GUMO has monitoring data representative of the CCNP. The U.S. Park Service is responsible for
managing the CCNP and the GUMO. There are two parcdishwiindaries within a hathile of the

CCNP, Parcel 20 and Parcel 46. Two parcels are withimuleeof the CCNP, Parcels 50 and 22. All
other parcels are-fiiles or greater and some as far as 100 miles or more from CCNP.

The goal of Class | manageménto protect natural conditions, rather than the conditions when first

monitored. That is, if initial monitoring in a Class | area identifies huozarsed changes, appropriate

actions should be taken to remedy them, in order to move towards a morécwtditton. The goal of

Class | management is to protect not only resources with immediate aesthetic appeal (i.e., sparkling clean
streams) but also unseen ecological processes (such as natural biodiversity and gene pools) (FLAG 2010).

BL M&s g o aslmanading thd RDO activities and development to protect and improve air quality

and, within the scope of the BLM6s authority, mi n i
air quality standards or that negatively impact AQRVs (e.g., agdsil@on, visibility).

3.4.3.2 Environmental Consequences
Visibility
Visibility impairment is a result of regional haze which is caused by the accumulation of pollutants from
multiple sources in a region. Emissions from industrial and natural sonegesndergo chemical
changes in the atmosphere to form particles of a size which scatter or absorb light and result in reductions
in visibility.
A network of monitoring stations in or near Class | areas are operated by land management agencies
under thdnteragency Monitoring for Protected Visual Environments (IMPROVE) program. The
network collects data to identify and evaluate patterns and trends in regional visibility and the pollutants
which contribute to reductions in visibilityisibility is quantfied using either standard visual range
(SVR) or deciviews. SVR is the farthest distance one can see a dark object against a light background as

measured in kilometers or miles; higher values are better. Conversely, each change in deciview is roughly
equivalent to just noticeable change in visibility; higher deciview values indicate hazier conditions while



lower values are clearer. Figurel shows visibility extinction trends for GUMO. The top line on each
graph is for the 20% worst days and the bottara i for the 20% best days. A downward sloping line
means less reduction of visibility and therefore an improvemgmtendix F of the Air Resources
Technical Report provides source categories for visibility impairment for the average of the worst 20%
days at each Class | area near the Planning area and is tiered to in this analysis (BLM 2017).

Visibility on worst days at Guadalupe Mountains National Park may have diminished. A careful analysis
of fire activity in the area would be necessary in orderéov conclusions about the cause of some peaks
in recent yearéColorado State University, 20143 study of Air Pollutant Emissions and Cumulative Air
Impacts done for the Carlsbad Field Office indicates that pollutants contributing to reductionslityvisib
are largely coming from outside the regi@mpplied Enviro Solutions, 2011)

In most cases visibility trends have been flat or improving. Implementation of Best Available Retrofit
Technology (BART) strategies as required under the federal Reddamal Rule over the next few years
should result in further improvements. Tablé (Air) displays SVR visibility ranges in kilometers for the
GUMO Park representing the CCNP in most recent years.

Figure 1-1 (Air)
GUMOA
Class | Areas - Carlsbad Caverns NP, Nkt Guadalupe Mountains NP, TX
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TABLE 1-1 (Air)
STANDARD VISUALRANGES F ROWPR@GVEO MONI TORS NEAR THE
AREA
STANDARD VISUAL RANGE (KM) 1

AVERAGE OF AVERAGE
HIGHEST AVERAGE OF OF LOWEST

VISIBILITY INTERMEDIATE VISIBILITY

MONITOR DAYS VISIBILITY DAYS DAYS
Guadalupe Mountains National Patk 224 143 87

SOURCE: Interagency Monitoring of Protected Visual Environments, 2018.

!Standard visual range represents the maximum distance at which one can identify a black object against

the horizon.

’The averaging period was 2006 to 2016 for monitoring data.

3This site 4s0 represents Carlsbad Caverns National Park which is within the Planning Area.




IMPROVE = Interagency Monitoring of Protected Visual Environments; km = kilometers

Visibility modeling was performed usirthe Pecos District RFD potential oil and gas wlelelopment
scenari o and with fhebooky enissiamontrols and adgitioEaPrfadagemenh
controls. This analysis tiers to the modeling that was performed in the Air Resources Technical Support
Document (ARTSD) for the Carlsbad Fieldfide for results of visibility impairment indicating that for

the Carlsbad region visibility impacts to CCNP at the project and cumulative levels are minimal and not
expected to be of concern for the CCNP (UR33, BLM 2012). The visibility screening dysis

followed the recommendations in the Federal Land Managers' Air QRaliated Values Workgroup

(FLAG) Phase | ReportRevised Guidelines (FLAG 2010)he analysis relies on a 1.0 detha (change

in visibility) threshold, calculated for a base caf@€017 and future RFD years. Results of Tabliel$

indicate that there are no days in which the threshold is exceeded at both the project and cumulative level
for the CCNP.Any refinement down to a smaller scope of development or project specifizeull

likely reduce the number of days of total visibility impacts that would be likely closer to matching actual
base and future visibility impacts/baseline conditions (URS, 2013).

Deposition

Deposition of pollutants through direct or dry atmosphesandgport and precipitation can result in
acidification of water and soil resources in areas far removed from the source of the pollution, as well as
causing harm to terrestrial and aquatic species. The Acid Rain Program has resulted in greatly reduced
levds of the most damaging pollutants. Monitors near the border at Guadalupe Mountains National Park
may shed some light on conditions in New Mexico. Deposition data for nitrogen and sulfur deposition
can be accessed through the National Atmospheric Deposigtwork (NADP) website.

Deposition modeling was performeding the Pecos District RFD potential aild gas well development
scenari o and wit h #he booky anissiangcontols and gdditemaln@asagement
controls. This analysis tig to the modeling that was performed in the ARTSD for results of nitrogen and
sulfur deposition impairment (URE13 & BLM 2012).

To access potential nitrogen and sulfur deposition impacts in the planning area, deposition impacts were
compared to the Nimnal Park Service (NPS) screening deposition analysis thresholds (DATS), which are
defined as 0.005 kilogram per hectare per year (kg/ha/yr) in the western United States for both nitrogen
and sulfur. A DAT is the additional amount of nitrogen or sulpakition within a Class | area, below

which estimated impacts from a proposed new or modified source are considered to be insignificant. The
DAT is a screening threshold that was developed primarily to assess impacts from a single stationary
source (FLAG2008 & 2010). Modeling results showing deposition greater than a DAT do not strictly
indicate the need for mitigation. If a DAT is exceeded, cumulative modeling may be required to
demonstrate that cumulative deposition is below the level of concern (I@E).OC for the nitrogen

and sulfur deposition values, defined by the NPS and USFS is 3 kg/ha/yr for N and 5 kg/ha/yr for S (Fox
1989).

Results of analysis showed thlé maximum annual N DAT threshold at the project level was exceeded

for CCNP but may & below the LOC at specific recepta@umulatively the LOC for nitrogen was found

to be below the LOC value of 3 kg/ha/yr for CCNP (Tabk36) Deposition rates that are beltve

level of concern are believed to cause no adverse impacts. The maximuah & DAT at the project

and cumulative level was below the DAT and LOC thresholds respectively for CCNP (Table 4

Deposition rates that are below the level of concern are believed to cause no adverse impacts. Appendix R
and S of the ARTSD provide t&led N deposition results for Project and cumulative impacts



respectively. It should be noted that for a large aggregate project that includes thousands of sources (such
as oil and gas development in the CFO), deposition greater than the DAT is tfuicthe parcels

identified as being within closest proximity of the CCNP degradation of air quality related to nitrogen
deposition could occur depending on the number of sources present during development and any
mitigation applied.

In 2016, Chevron deloped a Master Development Plan in which 436 oil and gas wells were projected to
be developed on over 106 well pads. Although it is not anticipated that all wells will be developed
concurrently during this lease sale; similar results of AQRVs can beterec large well development
projects. The Chevron analysis extends the URS 2013 modeling that was performed and updates nitrogen
oxide (NOx) emissions in the project area. The results of acid deposition monitoring showed incremental
exceedances of ti¢ DAT threshold (DAT) of 0.005 kilogram per hectarear (kg/hayr) in the Carlsbad

Cavern National Park during drilling operations, but would be well below the DAT once drilling has
completed (BLM, 2016).

It is expected that a refined analysis may beiireq at the APD stage for well development that could
potentially impact nitrogen deposition at the CCNP. A refined analysis of acid deposition must address
the following criteria:

A 1l's the affected area sensitive to deposition?

A | s t he areritleiropacted byaepesision?

A Have critical |l oads or target | oads been devel o]
A Does current deposition exceed the critical | oa

This refined analysis should be in consultation with the National Park Bexviprescribed in Federal

Land Managersodo Air Quality Related Values Work Gr
FLMs will do their best to manage and protect resources at every area that they administer. Where

possible, the most intrusive monitng and instrumentation should be conducted adjacent to the Class |

area- if such areas adequately represent the area of concern. FLMs believe that the need to minimize

potential impacts on a Class | area should be a major consideration in the BACTirddiennfior a

project proposed near such an area. Therefore, if a source proposes to locate near a Class | area, additional
costs to minimize impacts on sensitive Class | resources may be warranted, even though such costs may

be considered economically usjified under other circumstances (FLAG 2010).

Under the Prevention of Significant Degradation (PSD) provisions a FLM has several tools he/she may

use to protect AQRVs. A state may not issue a PSD permit to allow construction or modification of a
majoremitting facility when the applicable Federal Land Manager files a notice alleging the facility may
cause or contribute to a change in the Class | ar
impact of such a change, unless: the faciltyewn demonstrates that the facil
matter, sulfur dioxide, and nitrogen oxides will not cause or contribute to concentrations which will

exceed the maximum allowable increases for that Class | area.

If the available informationsiinsufficient for the FLM to determine if the proposed action will cause or
contribute to an adverse effect to AQRVs, the FLM may ask for deposition and deposition effects
monitoring and/or research in the FLM area. If the proposed action will likely @cauontribute to an
adverse effect to AQRVSs, the FLM may recommend permit conditions that ensure mitigation, including
stricter emissions controls and effective emissions offsets. If no mitigation is possible, the FLM may
recommend denial of the permiQuestions regarding these recommendations should be resolved through
consultation with the appropriate FLM and the appropriate State and/or EPA modeling representative
(FLAG 2010).



3.4.3.3 Design Features

3.5 Issue 4: What are the potential impacts to ater, including potential impacts on water quality,
as it relates to public health and safety?

3.5.1 Affected Environment

Surface water within the project area is located in perennial and ephemeral springs, ephemeral playas, and
stock tanks.Groundwatervithin the PDO can be obtained from aquifers located within the Rustler,
Castile, Tansill, Yates, Seven Rivers, Queen, Grayburg, Artesia, Ogallala, and Chinle Fornth&ons,
Captain and San Andres Limestones, the Glorieta and Santa Rosa Sandstohed)ankium

Group. Most of the groundwater exists in unconfined aquifers, although confined groundwater aquifers
exist under artesian conditions in the San Andres Formation. The depth to shallow unconfined
groundwater varies from 1 foot to 400 feet thromgfithe PDO (New Mexico Office of the State

Engineer data)The depth to confined groundwater can be greater than 400 feet. Groundwater recharge
within the PDO is affected by geology and precipitation. The Pecos River is the only water quality
impaired sream presently found within the PDO (26P810 State of New Mexico Integrated Clean

Water Act 303(d) and 305(b) Report).

Potential impacts to water related issues within the project area owing to the proposed lease action could
include impacts to flod plains, rivers, streams, playas, surface water, infiltration rates, sedimentation, and
runoff. (See associated stipulations at bottom of this section, which directly address impacts to these
resources). Water availability in the area could also be iragamsting to water use/groundwater

pumping associated with oil and gas developmémtaddition, there are potential impacts to public water
sources as a number of parcels proposed for lease are connected to the City of Carlsbad water supply by
way oftheCapi t an Aquifer lies within the boundary of
that contains wells used to pump groundwater from the Capitan Aquifer.

The cumulative impacts of surface disturbance could lead to increased occurrencerhdimagflood
events, increased erosion, higher sediment loads in downstream surface waters, and decreased
groundwater recharge and availability.

Following in-office GIS and deskop exercises, all parcels (undie Proposed Action, as well as

Alternaive B) found to be located on/within floodplains, streams, rivers, seeks, tanks, or playas were
assigned one or more of the following stipulations: SESHYO Controlled SurfacdJse Playas and

Alkali Lake SENM-S-18 Controlled Surface Usestreams, Riverand FloodplainsSENM-S-20

Controlled Surface UseSprings, Seeps and Tar(lRefer to Appendix 3 for details on stipulations and
Appendices 1 and 2 for parcels that were assigned these stipulations). Thus, impacts to these resources are
addressed at théijgulation level. In addition, all parcels found to occur on slopes greater than 30 % were
assigned the lease stipulation SNL7 Slopes and Fragile Sails.

3.5.2 Environmental Consequences

3.5.2.1 Impacts of the Proposed Action

Impacts to floodplainsstreams, rivers, seeps, springs, tanks, or playas have been reduced to levels below
significance (under the Proposed, as wel\lsrnative B owing to application of associated stipulations

to all relevant parcels (see above).



Total amount of water usender the framework of RFD, for the Proposed Action was calculated by

taking the number of well projected to be established, and multiplying that number by the average amount
of water use per well. For the purposes of this analysis, the average water bheazontal well for the

i Bone Playrisi7.8 geedeet (AF), and was taken to be representative of the project area. The
estimated number of wells for potential full development is 1,463. Thus, total water use for potential full
development is 1679.9 AF. It should be noted that water used in oil and gas operations is commonly
brought in from other areas, and/or otherwise sourced fromiteff Therefore, water use associated with

the Proposed Action may not necessarily be drawn down fresit@sources.

Under the Proposed Action, 31 parcels (9,692 acres) are included in the lease sale that are potentially
connected to the public water supply for the City of Carlsbad, New Mexico (connected to the Capitan
Aquifer). Appropriate BMPs and CFOs wiie applied to mitigate risk.

3.5.2.2 Impacts of Alternativi@

Impacts to floodplains, streams, rivers, seeks, tanks, or playas have been reduced to levels below
significance (undeAlternative B as well as Proposed Alternative) by application of astaatia
stipulations to all relevant parcels.

As the total number of parcels proposed for leasing is ledsriAlternative §142 parcels) the degree of
impact to water related resources is reduced, as compared to the Proposed Action. Projected water use
uncer Alternative Bis 8,015.4 AF.

Under Alternative B31 parcels (9,692 acres) gm®posed for deferral. Under Alternative [otential
impacts to the City of Carlsbad water supply woulcibeided

Water Usage

The analysis of the water usage for Pdadrict was taken from the New Mexico Office of the State
Engineer (NMOSE), New Mexico Water Use by Categories Technical Rep@robgworth, Valdez,

Magnuson, & Richard, 2013)This report (the report) is prepared everg fjears by the NMOSE and
represents the most comprehensive, current, and useful water use data available. This analysis tabulates
water usage for the BLM Pecos District by category, and then more closely examines the category of
Mining (MI). This sectiorconcludes with a projection of water usage based on the RFD analysis and the
water usage data in the report for the Mining category and its application to this lease sale.

Table 1(Water)lists the total water withdrawals in the nine water use categoontained ithe report

for Pecos District (Lea, Eddy, and Chaves Counties) and figure 1 shows a pie chart for the total water
withdrawals. Table PWater)lists the water withdrawals for the Mining category and figuf@/ater)

shows a pie chart fahis data.

The Mining category includes the following sslipplied enterprises that extract minerals occurring
naturally in the earthds crust: Solids, such as p:
petroleum; Gases, such as natues.gThe breakdown of the major industries in the Mining category are:

Metals; Oil and Gas; Potash; Aggregate; Industrial; Coal; and Geothermal. Note that the unit for water

volume used in this analysis is adest (AF).



Table 1(Water)
Water Usage foPecos District, 2010

Water Usage for Pecos District, 2010 (AF)
Lea County Eddy County Chaves County
Category WSW WGW w WSW WGW Tw WSW WGW T™wW TW Totd
Commercial 0 1,866 1,866 0 504 504 199 2,591 2,790 5,160
Domestic 0 1,498 1,498 0 203 203 0 1,120 1,120 2,821
Industrial 0 270 270 0 2,109 2,109 0 63 63 2,442
Irrigated Agriculture 0 172,297 172,297 78,488 109,738 188,226 15840 225,759 241,599 602,122
Livestock 75 2,111 2,186 88 1,246 1,334 231 8,112 8,343 11,863
Mining 0 2,006 2,006 0 9,303 9,303 0 225 225 11,534
Power 0 3,781 3,781 0 0 0 0 0 0 3,781
Public Water Supply 0 13,195 13,195 0 15,465 15,465 0 16,559 16,559 45,219
Reservoir
Evaporation 0 0 0 13,540 0 13,540 0 0 0 13,540
Total 75 197,024 197,099 92,116 138,568 230,684 16,270 254,429 270,699 698,482

Note. WSW is withdrawal surface water, WGW is withdrawal ground water, TW is total withdrawals,
and TW Total is the sum of TW for each county. The TW Total for Pecos District is 698,482 AF, or 18%
of the state total withdrawals for all water use.

Total Water Withdrawal for Pecos District, 2010

m Commercial (CO)

m Domestic (DO)

m Industrial (IN)

m Irrigated Agriculture

m Livestock (LS)

® Mining (MI)

= Power (PO)

= Public Water Supply (PS

1 Reservoir Evaporation




Figure I(Water) Total water withdrawal for Pecos District, 2010. Categories are defined in the Report.
Some 86% of the total water withdrawal for Pecos District is for Irrigated Agriculture and apprdximate
2% (1.66%) for MI.

Table 2(Water)
Percent Water Use by Mining Category

Percent Water Use by Mining Category

Industry % 2010 State Calculated AF
Metals 64 26598
Oil and Gas 5.4 2244
Potash 22 9143
Aggregate 3.8 1579
Industrial 2.5 1039
Coal 2.3 956
Geothermal 0 0
Total 41559

NM Water Use by the Mining Category (%),
2010

25_23p
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B Oil and Gas
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54 B Industrial
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Figure 2(Water) Oil and gas accounts for 5.4% of NM Water Use by Mining category (2,244AF).

Discussion

Pecos Distract water usage accounts for about 18% (698,482 AF) of the total withdrawals for the state.
Irrigated Agriculture is the largest category accounting for about 86% (602,122 AF) of the total water
withdrawal for Pecos District. Approximately 84% (698,482 AF) of the total water use for Pecos District
is from groundwater, with 100%, 94%, and 60% gwater use for Lea, Chaves, and Eddy Counties,



respectively.

The data presented for the Mining Categorthim Reportare for the state; however, water use in this

category is most likely from the Permian Basin with some water use from the San JuarFiasia 2

shows the state wide water use of the MI category. The largest user was Metals at 64% (26,598 AF). Oil

and gas used approximately 5.4% (2,244 AF) of the total as compared to Potash at 22% (9,143 AF). Itis
possible to make a linear projectiof water use for the RFD scenario using data fiteerReporaind

adding additional water wuse due to increased drill
row in Table 2AWater) while keeping the other rows constant. This method willdsl in the
Reasonabl&oreseeabl®evelopment section.

Reasonabldg-oreseeableDevelopment

The RFD(Engler & Cather, 2012% a reasonable estimate of development associated with hydrocarbon
production in southeast New Mexicar fthe next 20 years in the New Mexico portion of the Permian
Basin, BLM Pecos District. The RFD is a comprehensive study of all existing plays and an analysis of
recent activity, historical production, emerging plays for future potential, and completials. The

RFD was updated in 20X8ngler T. , 2013)which changed the potential, in the Jal, NM area, from low
potential to high potential. An update of the RFD for the BLM Pecos District was completed in
November, 2014Engler, Thomas W.; Cather, Martha, 2014he RFD is used to inform decision and
policy makers about oil and gas development in the Pecos District.

Basically, two RFD scenarios ;anhdlldcdeesdoRBED.der edh éh
RFD is the 2012 and 2014 update of the RFD as originally presented in (Engler, 2012&2014). The Lease
RFD modified certain assumptions in the Base RFD |
engineering staff and resource sipdists in the CFO. The main assumptions and differences between the

Base RFD and the Lease RFD are contained in Table 3.

Table 3(Water) Planning Factors Based on the Base RFD and the Lease RFD

Factor Base RFD Lease RFD
Average Water Use per IHeontal | 7.3 AF (2.4 million gallons) | 7.3 AF (2.4 million
Well during a HF operation gallons)
Average Water Use per Vertical | 1.53 AF (500,000 gal) All wells assumed
Well during a HF operation horizontal
Number of Wells Needed for 4 wells per section per play | 6 wells per section per
Reservoir Developmenplay) (Horizontal Wells) play (Horizontal Wells)
Percentage of horizontal wells in| 84% Assumed 100%
the Bone spring
Percentage of horizontal wells in | 14% Assumed 100%
the Leonard

Base RFD

The main reults of the Base RFD are contained in Tab{é/ater) Note the total number of wells
(NOWSs) and Water Use (WU) is 5012 and 32,769 AF, respectively.



Table 4(Water) Base RFD BLM Surface Totals

Play NOWSs WU (AF)

\% H \% H
Delaware 2213 16156
Bone spring 96 437 147 3192
Abo 1155 8429
Leonard 480 78| 735 78
Vacuum 552 4032
Subtotal 576 4436| 882 31887

Total 5012 32769

Note. NOWSs are the number of wells; WU is water use, in-#cfAF); V is the number of vertical wells;
and H is thenumber of horizontal wells.

Figure 3(Water)is a projection of WU taking into consideration the increase in WU from the Base RFD.
The total WU for BLM is 32,769 AF for the Base RFD scenario. The RFD is a 20 year scenario. For any
given year, the WU wdd be the total WU for BLM divided by 20 years, giving a 1638 AF increase over
the 2244 AF inthe Reportfor a total of 3882 AF for the Oil and Gas Industry (see Table 2). Figure 3
(Water)shows that the WU for the QOil and Gas Industry would incrékase 5.4% to 9% of the Mining
category.



NM Water Use by Minining Categoy
Using the Base RFD Projections and 2010 Water Use
Data
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Figure 3(Water) Lease RFD

The main results of the Lease RFD are contained in TafWéater) Note the NOWs and WU is 7,517
and 54,878 AF, respectively.

Table 5(Water) Lease RFD BLM Surface Totals

Play NOWs WU (AF)
Delaware 3320 24234
Bonespring 800 5840
Abo 1732 12644
Leonard 837 6113
Vacum 828 6048
Total 7517 54878

Note. NOWSs are the number of wells and WU is water use, infagad).

Figure 4(Water)is a projection of WU takingito consideration the increase in WU from the Lease RFD.
The total WU for BLM is 54,878 AF for the Lease RFD scenario. The RFD is a 20 year scenario. For
any given year, the WU would be the total WU for BLM divided by 20 years, giving a 2744AFear
increase over the 2244 Afer yeaiin the Reportfor a total of 4,988 Alper yealfor the Oil and Gas



Industry (see Table 2). FigurgWater)shows that the WU for the Oil and Gas Industry would increase
from 5.4% to 11% of the Mining category.

NM Water Use by Minining Category Using the Lease RFD
Projections and 2010 Water Use Data
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Figure 4 (Water)
Cumulative Impacts

Cumulative water use for the Lease Sale EA is shown in Taéater) The water use for the proposed

action is 10680 AF, which is 33% of the total water use for the Base RFD and 19% of the Lease RFD.

The proposed actin woul d i ncrease the ANM Water Use by Min
total water use foAlternative Bis 8015 AF, which is 24% of the total water use for the Base RFD and

15% of the Lease RFDAlternatve Bwoul d i ncrease thei AigjMCWaegor WYeefb
5.4% to 6%.

Table 6(Water) Cumulative Water Use

Lease Sale EA
NOWSs | WU (AF) | Percent of Percent of % Lease RFD
Base RFD Lease RFD | Projection
Proposed Action 1463 | 10680 33 19 7
AlternativeB 1098 | 8015 24 15 6

At the lease saldage it is speculative to predict the actual source of water that will be used during HF
operations. Potentially more information would be known about the actual source of water at the APD
stage and impacts predicted therefrom. Approximately 84% of wsdein Pecos District is from ground
water. Table T{Water)shows the potential sources of water in Pecos District and Figuvater)is an
idealized cross section of these aquifers.



Table 7(Water) Potential Sources of Water in Pecos District

Aquifer Name Description

Pecos Valley Alluvium Surficial deposits along the Pecos River

Dewey Lake and Santa Rosa Redbed sandstones. Inconsistent water source.

Rustler Formation (Culebra and Magen{ Dolomite, fractured and dissolution zones. Good spatig
distribution.

Capitan Reef Limestone, Karstic formation. Good quality west of the
Pecos, low quality towards the east.

Ogallala Sand and gravel. Offsite aquifer where water imported
area.

The BLM CFO contracted Sandia National Lab on water sustaityaibilPecos District related to Oil and

Gas. The contract includes a study of wells in high potential areas, water chemistry, sources of potential
water that will be used in HF, and a system dynamics model of the system. The CFO will have the
capacity toapply this model during future NEPA actions. Unfortunately, the study and model are in draft
and are not available to be applied at this time. The contract with SNL should complete this year.
(Longworth, Valdez, Magnuson, & &hard, 2013)

Figure 5(Water) Idealized geologic crossection of potential water sources in Pecos District.

Source: Summers, W.K., 1972, Geology and regional hydrology of the Pecos river basin, New Mexico,
Open File Report #37, New Mexico Wakesources Institute, New Mexico State University, Las
Cruces, New Mexico, 393 p

The RFD scenario is a 20 year glance into Oil and Gas Developotential Based on thenaximum
water usage scenaramalysis abovevater usage per year is expededncrease by 2,744 ARhis is
.4% of the total water usage for the PDO (Table 1 (Wat8mke the percentage of water use for this
lease sale is such a small portion of the overall usage in the BIIMDdoes noexpectthe lease sal®
have a signitant impact on ground and surface water resources in this area.

3.5.2.3 Impacts of the No Action Alternative
Under the No Action alternative, BLM would not hold the lease sale and lands would be managed as they
are under their respective RMPs.





































































































































































